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N A V I G A T I O N .  
In the table on the right-hand side of chart Wo. 111 nre given ths highest and lowest rendings of the 

Gipa l  Service river-gauges for the nionth, with the dates of the same. The diimoziri rernained frozen over 
at and above Omahti, throughout tlie entire month. At Omaha, on the 21st, the ice melted in the 
immediate vicinity of the gauge and observations on height of river were resumed ; the water slowly fell 
from the above date to the end of the month ; a t  Leavenworth the observskions were resumed on tlie 7th, 
and the river remained low throughout the ruonth. The Micwikppi remained closed a t  aud nbove Le 
Claire; observations we+ resumed a t  Dubuque 011 the 18th, a t  Davenport ou the 7th, and a t  Keokuk on 
the 3rd ; at Dubuque and Davenport the river continued to fall to end uf month ; at Keokuk it robe to 10 
feet on the 4th, fell to 6 feet on the 8th, rose to 8 feet ou the 10th. after which it fell to end of nionth ; a t  
St. Louis it rose from 1st t6 10th. ~ u d  then fell to earl ; a t  Cniro it fell from 37 feet 4 inches (:withi!i 3 feet 
of danger line) nu the'2nd to 33 feet 7 in. on tho 8th. rose to 42 feet 11 in. ( 3  feet ttbove danger line) on 
the 16th, ant1 then fell to 24 ft. 7 in. by end ; a t  Meniphis rose from 27 ft. 7 in. on 1st to 22 ft. 5 in. 
(within 19 in. of danger line) on the 19th. then fell to eud ; a t  Vi::ksburg it rose from 30 ft. 11 in. on the 
1st to 40 ft. 11 in. (danger line 41 ft.) a t  end of m(Jnth ; a t  New Orlenns it rose from the 1st to the end 
of month, when it \*us within 9 in. of the dangcr line. The Termes*ee, a t  Chnttanoogn, fell from the 1st to 
6th. rose to 11th and fell to end of mouth. The Ctanberland, at Nashville, fell froiii 1st to Gth, rose to 9th 
to 16 ft. 6 in., i t  then remained almost stntionary to the 15th, after which a general fill set i n  which con- 
tinued to end. The Ohio, at.PittsIm-g. fell froin 1.5 ft. on the 18th to 11 ft. 7 in. on the 5th, row to 17 ft. 
3 in. on 7th, fell to 6 ft: 2 in. an the 16111, rose to 9 ft. 3 i:]. on Bud, and fell to end of nioiith ; at Ciiicinuati 
it arose from 24 ft. 011 2nd to 42 ft. 2 in. ( 8  ft.. below daiiger liue 1 on 9th. and fell to 19 ft. 3 in. :LL eiid ; at 
Louisville i t  fell from 14.ft. 6 iu.  on 1st to 9 fc. 6 in. 011 4th. rose to 19 ft. 6 in. (5 3. from danger line! :)u 
the 8th. and fell to eud of rnontli. The Savannah oscillated between 6 and 7 ft. fram 1st to 8th, rose to 13 ft. 6 
in. on the loth, fell to 6 ft. 8 in on 21st, rose to 12 ft.. on 28th and fell to eud. 

Colwtdh 
River.- Portland. Or., 3rd, navigation hetween this city aiirl the casaides reopened ; river nearly clear of 
ice. dfi8sottn'.-Yankton, Dak., aiid Om:iha, Neb., 
river frozen over throughout the month. Plattsrnouth, Neb., 8th. ice in river very rotteu hut held in place 
by the pile bridge and lnck of a rise : 19th, ice breakiiig up and moving slowly ; 20th to 28tl1, small ice 
gorges forming nt several places, but fiuiillg freezing nver the second time on the 29th. 6t. Joseph, Mo., 8th, 
ice breaking up ; lo th ,  river clenr of ice. Leavenworth, Kan., 5~11, ice meltiiig rapidly ; 6th, break- 
ing up;  7th, ice gorged, carrying away river gauge and causing other damage; 8th. 9th, river full 
of floating ice; 10th. river clear; 29th, 80th. 31st, floating ice iu  river. 
ice breaking up;  6th, 7th, 8th, ice ruuuing out of river; 9th, river clear of ice; 11th. floatiug ice. 
Brunswirk, Mo., 5th, drift wood in river, destroying river gauge. Booiiville, Bfo., 4th. ice breaking 
up, gorges forming. Plulte R.iver.--Clear Creek, Neb., lst, 8th,  19th, floating ice iu river ; 28th, 
river frozen over hard. P1attsmoutl1, Neb., .1Pth, ice nielting rapidly, daiigerous fibr t.ravel. 
Mi8&w@~,-La Croeee, 18th, ice on river becoming soft and unsafe for travel. but throughout the mouth the 
river remained closed. Duhuque, Ia., 13th ice breaking up ; 15ti1, frozen over ; people cros411g on the ice ; 
16th, open iu several places ; ISth, all travel across river censed ; 19th, ice breaking up ; SI&, flot~tiug ice ; 
26th, river neerly clear of ice ; B'it.h, ferry-boats making trips ; Slst., river full of floating ice. Le Claire, 
Ia., 31st, river entire!y frozen over. Davenport, Ia., 4th, ice brettking u p ;  5th. 6th, 7th, 8th, gorged, caus- 
ing considerable damage to wharves ; 9th, floating ice ; steamer arrived from Le Claire ; flcating ice also on 
the 12th. 13th. 14th, 15th,  23rd, 44th, 48th to 81st. Muscatine, Ia., 9th, ice breaking up ; 18th. river clear. 
Burlington, In., 6th, ice breaking up ; all travel across the river ceased ; large ice floes floating down the 
river; 8tl1, river clear; 10th to l6th, floating ice; 18th, river clear; Slst, large qunutities of floating ice. 
Fort Madison, Ia., 80th, first boat passed down the river ; river clear of ice. Reokuk, In., Sod, ice hreak- 
ing up  ; 3rd, moving out slowly ; 4th, ice gorged in places, river rising rapidly ; 5th. heavy floiiting ice, gorged . 
in places ; river clear along the Illiuois aide, but closed o n  the Iona side ; considernble damage done to bridge 
piers ; 6th, Iowa side and main channel clear ; navigation opened ; river fulling rapidly; 8th, steamer arrived 
from Montrose; 9th and loth, heavy floating ice; 11th IO 13th,emnll quantitiesoffloatiiig ice; 14th, heavyflcat- 
ing.ice; 15th. heavy floating ice; steamer Arknnsas left forst. Louis; lGth, first boat arrived from St. Louis; 
emall quantities of floating ice; 17th to 24th and 29th. floating ice ; 31st. heary floating ice. 6t. Louis, 1st. 2114 
3rd, 4th, smnll quantities of floating ice i n  river ; navigntiou resumed ; 5th. river c!ear of ice; 8111, drifbwood iu 
river. Cairo, Ill., 1st to 3rd, floating ice in  river. 1orc.u.-Des Moiues, In., 9th,ice bretlkinp up  and floatiiig out 
rapidly. Rock river.-Rockford Ill. ,  Gth, floating ice i n  river; 7th. river clear of ice; 29ch, .floating ice. 
Lyndon, Ill., Sth, ice pnssed out of river, causing serious inuudations wherever gorges were formed. 
liT8I~muukee.-Belvidere, Ill., 4th. river risiug rapidly, mill-tlam destrnyed by floating ice. Olkio gum.- 
Wellsburg, W. Va., no ice in the river, nt this point, this winter. Luke Srtpmior.-Duluth, 14th, ice in 
harbor breaking up and drifting away ; 21st, large quantities of floating ice i n  bay; 221id, ice forming in 
lake rapidly. Grand 
fitzuerse Bay. Nurthport, Blich., bay free of ice throughout the month. Ddroit river.-Detroit, 1st to 3rd, 
ice forming along shore ; 9th to 141h, flontiiip ice; 151h, clear of ice. Lake Erie.-Toledo, 4th and 5th, ice 
breaking up and running out ; 7th, free of &e ; loth, navigation opened between this port and Detroit ; 

Ice C Rizer~t arid an~bors.;The follotviug notes on the formation trf ice are of interest : 

Fraser.-New Westminster. river open on the 16th. 

Kansas City. Mo., Sth, .  

Lake Miehiga9a.-Chicngo, 3rd, ice breakiug up in river aud along lake front. 



16th, tug Carrington left for Port Sarnia. Cleveland, 21st, scow arrived loaded with stone, firet boat 
aince close of navi atiou. Sandusky, 3rd, ice breaking up;  5th, large masses moving out;  9th, firet 
steamer arrived. &fFdo, lst, creqk and harbor free of ice. Hiidson Riv&.-Albany; 28th, tiver eutirely 
free of ice, rose 11 feet in past 36 hours, causing considerable damage to pro erty. Watuppa Lake.-Fall 
River, Mass, lake clear of ice throughout the mouth. Luke ~~~ampZ~in.-gurlington, Vt., 1st. 22nd to 
25th, 28tl1, 31st. floating ice i n  lake. Merrimac River.-Newburyport, Mass, river and harbor free of ice 
throughout the month, except on the lst,  14th, 27th, 28th, 30th, wheu small quantities of floating ice appeared. 

Bigh Tides.-Cape Lookcut, N. C., 14th, 15th, 26th, Fort Macon, N. C., l l t h ,  12th, 13th to 16th ; 
Portsmouth. N. C., 14th, 

Low ~idee.-Indianola, Tes., lst, 2nd, loth, 11th and 12th. 

T E M P E R A T U R E  OF WATER,  
The temperatures o]~oater ,  as observed in rivers aud harbors, with average depth a t  which observations 

were taken,are given iu the table on left side of chart No. 11. At the following stations ohservatious were not 
made on the dates indicated, on account of ice, a t  Alpena and EJcauaba during 'entire mouth ; Chicago, 
1st. 2nd and 3rd ; Detroit, lst,  2nd, 3rd, loth,  l l t h ,  19th ; Doluth, 1st to 13th inclusive, 22nd to end (Jf 
month ; Grand Haven, lst, 2ud and 3rd ; Marquette, 28th to 31st ; Sandusky sild Toledo lst'to 6th. 

A T M O S P H E R I C  E L E C T R I C I T Y .  
Thunder-stolme were reported iu the various states and territories on the following dates : Pennsylvania, 

20th, 21st ; New Jersey, Marylnud. Virginia aud West Virgiuia, 20th ; North Carolina, 9th, 22nd ; Geurgia, 
8th, 21st, 26tl1, 27th ; Florida, 25th ; Alabama, l'ith, 21st; Mississippi, Blst, 22nd ; Louisiana, 5th, 21st; 
Texas, lst, 2ud, 3rd, 4th, 84th, 29th, 30tI1, 31st ; Arkausas, 'itb ; Indian Territory, 29th ; 'Teunessee, 6th, 
21st, 22ud at  Nashville the thunder-storm of the 21st wns very severe, the heavy peals of thuuder and 
alld vivid flashes of lightning, 1O:lO p. m. being 8 marked feature of t h e  storm ; Kentucky, 7th, 8th, 21et; 
Ohio, $th, 'Llst, 22nd ; Illinois, 7th, MI, 2lst ; Iirdiaua, 7th, 8th, 12th, l7th, 21st; Missouri, 19th, 21st, 29th ; 
Iojvva and Nebraska, 29th ; K.ausas, 22nd, 29th. 

Aurorns.-Harvard College Observatory, Cambridge, Mass., looked for every clear evening, but none 
m u .  Guttenburg, Ia., 28th, 9 p:m., diffuse light, no streamers ; Independence, Ia., 16t.h ; Gardiner, Me., 
28th ; Austin, Nebr-, 4th ; Starkey, N. Y.. l l th ,  SOth, 24th ; Milton, Pa., l l th ,  7 p. m., arch extended from 
northeast to southwest, disappeared a t  8:40 p. m. ; Coalville, Utah, 30th ; Tucson, Ariz., 8th ; Eas.tport, 7th, 
11:40 P. m., Pth, 3 a. in.; Newport, R. I., 4th. 11:30 p. m. ; Burliugtou, Vt., 7th. 

l.elegraph.ic Conainuiiication integerred wit% by Atmospheric Eleclricity.-Mason, Tex., 21.14 3rd ; Davis, 
Tex-. lst, 2ud ; Cepe Hatteras, N. C., 22nd. 

O P T I C A L  P H E N O M E N A ,  , 

&hr Haioe were observed in the varioiis districts on the hllowing dates : New England, 16th. 17th, 
18th, 22nd, 24tb, B t h ,  26th 28t.h, 29th : Middle Atlautic States, 2nd, 3rd, 5th, 16th, 17th, 18th, 19th to 
30th; South Atlantic States, lst, 3rd, 14th. 15th, 16th, 17th, 18th, 19th, 20th, 22ud, 23rd, 24th, 25th, 27th, 
28th ; Eastern Gulf Statcs, 19th, 20th, 21st, 22od, B r d ,  Sith, 25th, 28th ; Weskrn Gulf States, 15th, 16th, 
:7th, 18th, 19th, 21st, 22nd, 23rd, 24th, 26th, 28th, 25th ; Lower Lake region, l7th, 19th. 21st, 24th, 25th. 
27th. 28th, 29th, Mst:  Upper Lake regiou, 5th, 16th, 17th, 24th, 25th, 26th, 27th, 28th, 29th ; Ohio valley 
and Tennessee, 1st. 2nd, 14t.11, 15th, 16th, Nth,  20th, Zlst, 23rd to 29th; Upper Mississippi valley, lst, 
15th to 29th ; Missouri valley, 2ud, 4th, 14th to 20th, 24th to 31st ; Eastern Rocky Mountain d o  e, lst, 
Snd, 14th. 17th, lath,  23rd, 25t':, 27th, 28th ; Rocky Mountains, 15th. 20th, 21st, 23rd, 24th, 29th ; \ 8 estern 
Plateau, 17th, 18th, 'Ilat, 23rd, %th, 26th, 27th ; Califmnia, 2ud, 4th, 19th, 2Bd,  24th, 25th, 26th: 

briar .Halos were observed in the various.districts ou the fidlowing dates : New Eiiglaud, 5th, 13th, 
15th, 1 7 ~ h ,  25th, %6th, 27th, 30th ; Middle Atlantic States, 5th,  15th, 16th. 17th, 21st, 23rd, 25th, 26th, 
30th; South Atlantic States, 20th, 2Ist, 23rd; Eastern Gulf Stxtes, 5th,  16th, 19th, 20th. 2And, 23rd; 
Western Gulf States, 9th, 19th, 29th ; Lower Lake regiou, 6th, 8th, 9th, loth, l l t h ,  19th, 20th, 25th ; -Up- 

er L&e regiou. 13th, 16th, 18th,  Nth,  26th. 28th ; Ohio valley, lst, 14th, 24th, 25tb, 26th, 28th, 29th ; 
g p p r  Migsiesippi.valley, lo th ,  11th. 14th. 15th, 17th. 19th. 23rd, Path, 25tt1, 26th, %8th, 30tb, 31st ; Mis- 
 OUR valley, 5t.11, l l th ,  16tl1, 19th, 20th, 23rd, 24th, Z5th, 26tl1, 27Lh, 28th ; Rocky Mountaias, 7th, 15th. 
18th, 27th, 28tI1, 29th ; California, 9th, l l t h ,  24th, 29th. 

j)firage.-Olivet, Dak., 30th ; Genorr, Neb., 17th. 18th, 22ud, 23rd, 24th, 30th, 31st ; Pembiua, Dak., 
20h, 23rd, 24th. 

M I S C E L L A N E O U S  P H E N O M E N A ,  
&na&.-The characteristics of the sky at  sunset, as indicative of fair or foul weather for the succeed- 

ing twenty-four hours, have heeu observed a t  all Signal Service Stations. Reports from 137 stations show 
4,183 observations to have been made, of which 35 were reported doubtful ; of the remainder, 3,486, or 84.0 
per cent., ivere followed by the expected weather. 

Jfitevr8.-Wabash, hd . ,  19th, between 5 and .6 a. m., " a large meteor passed over the city nuking the. 


